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(54) [Title of the Invention] Touch operation Type Input Device and 
its Electronic Part 

(57) [Abstract] 

[Topic] A touch operation type input device that can detect the 
position, displacement value and pressure of a contact point that 
moves and shifts along a 1-dimensional, 2-dimensional or 3- 
dimensional trajectory. 

[Solution] This is a touch operation type input device comprised of 
a touch position detection means with touch position detection 
sensors arranged continuously along a specific line, plane curve or 
arc; with a switching means that turns the point of contact on and 
off by movement along a trajectory different to the direction of the 
finger movement or by applying pressure using the touch position 
detection sensor as well as integrated detection of the position 
information from the point of contact along a trajectory according to 
the touch position detection means and the on/off information from 
the point of contact according to the switching means. 
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[Claims] 

[Claim 1] A touch operation type input device comprised of 
a touch position detection means with touch position detection 
sensors arranged continuously along a specific line, plane curve or 
arc; with a switching means that turns the point of contact on and 
off by movement along a trajectory different to the direction of the 
finger movement or by applying pressure using the touch position 
detection sensor; that can provide integrated detection of the state 
of a touch position along a trajectory and the state of a contact 
according to the switching means. 

[Claim 2] A touch operation type input device comprised of 
a touch position detection means with touch position detection 
sensors arranged continuously along a specific line, plane curve or 
arc; with a switching means that turns the point of contact on and 
off by movement intersecting the trajectory or by applying pressure 
using the touch position detection sensor; that can provide 
integrated detection of the position information from the point of 
contact along a trajectory according to the touch position detection 
means and the on/off information from the point of contact according 
to the switching means . 

[Claim 3] A touch operation type input device as claimed in Claim 1 
and 2 that is comprised of a touch position detection means with 
touch position detection sensors that have contact points along a 
trajectory where the electrostatic capacity changes between the time 
of contact and the time of non-contact are detected as signal changes 
using the electrostatic induction type detection means. 

[Claim 4] A touch operation type input device as claimed in Claim 1 
and 2 that is comprised of a touch position detection means with 
touch position detection sensors containing a moveable electrode type 
detection means that uses primary electrodes continuously arranged 
along a trajectory and secondary electrodes arranged intermittently 
to detect the pressure of a finger since some are moveable electrodes 
and others are stationery electrodes. 

[Claim 5] A touch operation type input device as claimed in Claim 1 
and 2 that is comprised of a touch position detection means with 
touch position detection sensors containing an optical detection 
means with luminous elements and light receiving elements arranged 
continuously in groups along both sides or one side of a trajectory. 
[Claim 6] A touch operation type input device as claimed in Claim 1 
and 2 that is comprised of a touch position detection means with 
touch position detection sensors containing a resistant film 
detection means that can detect the displacement, amount of movement 
and pressure by detecting the pressure of the contact position 



generated by the electrical distribution between the electrode drive 
pressure and the contact pressure. 

[Claim 7] A touch operation type input device as claimed in Claim 1 
and 2 that is comprised of a touch position detection means with 
touch position detection sensors that detect the resistance such as a 
finger reaching between metal contact points and that utilizes a 
direct current resistance detection method for the fluctuations 
between the high and low levels of output. 

[Claim 8] A touch operation type input device as claimed in Claim 1 
and 2 that is comprised of a touch position detection means with 
touch position detection sensors that utilize an electromagnetic 
induction method with magnetic film. 

[Claim 9] A touch operation type input device as claimed in Claim 1 
and 2 that is comprised of a touch position detection means with 
touch position detection sensors that utilize an ultrasonic method 
using ultrasonic oscillation. 

[Claim 10] A touch operation type input device as claimed in any of 
Claims 1-9 comprised of a switching means that turns the contact 
points and the protrusions on and off when the protrusions located on 
either one or both sides of the touch position detectors on the touch 
position detection means are pressed down. 

[Claim 11] A touch operation type input device as claimed in any of 
Claims 1-10 comprised of an arrangement of luminophors located below 
a touch position detector on the touch position detection means or 
the surrounding area, or on something that allows light to penetrate 
the touch position detector that flashes according to the touch 
detection status. 

[Claim 12] A touch operation type input device as claimed in any of 
Claims 1-11 comprised of a switching means that turns the contact 
points on and off without touching the touch position detection 
means, and connects to the touch position detection means when the 
contact point and the touch position detection means are pressed down 
at the same time. 

[Claim 13] A touch operation type input device as claimed in any of 
Claims 1-12 comprised of a switching means that turns the contact 
points on and off without touching the touch position detection 
means, and connects to the touch position detection means when the 
contact point is pressed down. 

[Claim 14] A touch operation type input device as claimed in any of 
Claims 1-13 comprised of a switching means comprised of a swinging 
column structure where one end can swing and the other end is subject 
to pressure that turns the contact points on and off. 
[Claim 15] A touch operation type input device as claimed in any of 
Claims 1-14 where the touch position detection sensors are arranged 
along a multiple touch detection trajectory that is either the same 
or different from the displacement unit. 



[Claim 16] A touch operation type input device as claimed in any of 
Claims 1-15 where the touch position detection sensors are either 
uniformly distributed in a wide band or non-unif ormly distributed 
with varying densities. 

[Claim 17] A touch operation type input device as claimed in any of 
Claims 1-16 where the touch position detection sensors detect the 
contact position with at least one, two or three or more adjacent 
sensors . 

[Claim 18] A touch operation type input device as claimed in any of 
Claims 1-17 where the switching means has multiple push switches. 
[Claim 19] A touch operation type electronic part with a push switch 
that is comprised of a touch position input unit that generates 
electrical signals or voltage that corresponds to the touch position 
detector touched with a fingertip on the touch position detector 
arranged along a specific line, plane curve or arc; 
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a substrate with contact points containing a means to transmit 
electrical signals or voltage between touch position input contact 
points that has a touch position input unit that can move 
horizontally within a given range; a spring that horizontally presses 
against the touch position input unit; and a push switch on the 
substrate with contact points that act to press the touch position 
input unit against the force of the spring. 

[Claim 20] A touch operation type electronic part with a push switch 
that is comprised of a touch position input unit that generates 
electrical signals or voltage that corresponds to the touch position 
detector touched with a fingertip on the touch position detector 
arranged along a specific line, plane curve or arc; a substrate for 
the touch position input unit with fixed contact points and a push 
switch on the top that is operated from the top; a holder for the 
touch position input unit that has a support attached to the 
substrate to support swinging and that has contact points on the 
bottom corresponding to the fixed contact points; protrusions around 
the area where the tip drives the push switch by swinging the part, 
and a push switch that can be pressed when sufficient pressure is 
applied to the parts of the touch position detector. 
[Claim 21] A touch operation type electronic part with a push switch 
that is comprised of a touch position input unit that generates 
electrical signals or voltage that corresponds to the touch position 
detector touched with a fingertip on the touch position detector 
arranged along a specific line, plane curve or arc; a substrate for 
the touch position input unit with fixed contact points and a push 
switch on the top that is operated from the top; a support on both 
sides or the lower center of the touch position detector can go up 
and down into an axle opening for a guide on the substrate; an 
elastic part between the touch position input unit and the substrate 
that provides flexible resistance towards the stop on the top of the 
substrate; and a push switch that can be pressed when sufficient 
pressure is applied to the parts of the touch position detector 
against the resistance of the elastic part. 

[Claim 22] A touch operation type electronic part with a push switch 
that is comprised of a touch position input unit that generates 
electrical signals or voltage that corresponds to the touch position 
detector touched with a fingertip on the touch position detector 
arranged along a specific line, plane curve or arc; touch position 
input units that are inserted into the cavities, openings or 
penetration holes on the touch position input unit as a method to 
connect the support parts; a push switch that can be pressed when 
sufficient pressure is applied to the spring that horizontally 
presses against the touch position input unit. 



[Claim 23] A touch operation type electronic part with a push switch 
as claimed in any of the Claims 19-22 that is comprised of a touch 
position input unit that generates electrical signals or voltage that 
corresponds to the touch position detector touched with a fingertip 
on the touch position detector arranged along a specific line, plane 
curve or arc; and a means to press the push switch using compression 
or expansion of a flexible part by pressing against the touch 
position input unit using an elastic part for the force against the 
touch position input unit in a specific direction. 

[Claim 24] A touch operation type electronic part with a push switch 
as claimed in any of the Claims 19-23 that is comprised of a touch 
position input unit that generates electrical signals or voltage that 
corresponds to the touch position detector touched with a fingertip 
on the touch position detector arranged along a specific line, plane 
curve or arc; and a means to press the push switch using compression 
or expansion of a flexible part different that the touch position 
input unit. 

[Claim 25] A touch operation type electronic part with a push switch 
as claimed in any of the Claims 19-24 where the means to press the 
push switch is a single mechanism, that is arranged apart from the 
position where the touch position input unit is located or adjacent 
to the touch position input unit. 

[Claim 26] A touch operation type electronic part with a push switch 
as claimed in any of the Claims 19-25 where there are irregularities 
on the fingertip contact surface of the touch position detection 
means. 

[Claim 27] A touch operation type electronic part with a push switch 
comprised of a means to detect a single touch with touch detection 
sensors installed on the tops of keys. 

[Claim 28] A touch operation type electronic part with a push switch 
comprised of a means to detect several contacts with multiple touch 
detection sensors installed on the top of a key. 

[Claim 29] A touch operation type electronic part with a push switch 
with a touch panel installed on the top of a key. 

[Claim 30] A touch operation type electronic part with a push switch 
comprised of a means to detect contact with a touch panel installed 
on the top of a key. 

[Claim 31] A touch operation type electronic part with a push switch 
as claimed in any of the Claims 1-30 where there are touch detectors 
on the tops of keys installed on the switching means apart from the 
sensor contact point when pushed. 

[Claim 32] A touch operation type input device as claimed in any of 
the Claims 1-31 where the switching means is conducted by a momentary 
method, an alternating method or a locking method. 
[Detailed Explanation of the Invention] 
[0001] 



[Industrial Field of Application] This invention is used as a remote 
control for all types of electronic mechanisms or a portable compact 
electronic mechanism, specifically a touch operation type input 
device to input displacement information of fingertip movement 
detected by contact as well as 



0* 
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a touch operation type electronic unit that drives the touch 
operation switch, touch detection and push operation. 
[0002] 

[Existing Technology] Currently, there are slide switches with 
moveable knobs that switch the contact points along a single 
dimension. There are also rotating slide switches that switch the 
contact points at intervals on a two-dimensional circle. These have 
moveable knobs that are not finger or hand contact points or 
displacement value detectors. Also, there are contact sensors that 
turn the contact point on/off when contact is detected. These are 
continuously arranged on a specific trajectory and do not have a 
shield that prevents interruption of smooth finger contact or an 
integrated sheet covering. There is no algorithm or logic that 
specifically considers fingertip operation. For contact other than 
via moveable knobs using fingertips or pen tips, there are touch 
panels to detect the position on a 2-dimensional plane on the X/Y 
axis, displacement values and pressure. Electronic parts that detect 
the position of a contact point with the tip of a finger to detect 
the position, displacement values and pressure on a predetermined 1- 
dimensional, 2-dimensional or 3-dimensional trajectory as well as 
calculate their displacement and amount of movement, or output the 
displacement or amount of movement calculated do not exist at the 
present time. At the present time, mechanisms using these types of 
electronic parts contain electronic parts such as touch panels for 
touch operation and separate parts such as switches for push 
operation. Thus, operation consists of two separate parts. The 
structure and a representative process for the touch panel is given 
as follows. 

[0003] (1) Electrostatic induction: This is a 2-dimensional touch 
position detection method that detects electrostatic capacity 
conversions as signal conversions such as frequency and phase 
conversions when the panel surface is touched and not touched. 
Examples include "PCT International Kokai W092/08947 Report", "PCT 
International Kokai W092/14604 Report", "IEEE Computer Society Press 
Report 'A Capacitance-based Proximity Sensor for Wholearm Obstacle 
Avoidance', J.L.Noval, J.T.Feddema, Reprinted form Proceedings of the 
1992 IEEE International Conference on Robotics and Automation, Nice, 
France, May 12-14, 1994", and "Kokai H8-77894 Report". 
[0004] (2) Resistant Film: An electrical potential distribution was 
generated on two conductive sheets using an X-axis and Y-axis. The 
change in voltage when the panel surface on the conductive sheet is 
touch is detected by the touch position detection method on a 2- 
dimensional surface. This can also be an analog or digital method. 
Examples include those in "Kokai S47-36923 Report", "Kokai S61-208533 



Report 7 ', "Kokai H8-54976 Report", "Kokai H4-4420 Report'', "Kokai H4- 
15813 Report". 

[0005] (3) Moveable Electrode: Multiple electrodes were arranged on 
one side of a gap such as one parallel to the Y-axis using position 
detection on the X-axis of a 2-dimensional surface. Multiple 
electrodes were arranged perpendicular to that on the Y-axis. One of 
these were designated moveable electrodes so there was a touch 
position detection method on a 2-dimensional surface by detecting 
contact with several electrodes from pressure along the Z-axis. An 
example is in the "Kokai H4-15723 Report". 

[0006] (4) Optical Detection: Infrared LED or phototransistors were 
arranged on both sides of a gap parallel to the Y-axis using touch 
detection on the X-axis of a 2-dimensonal surface. Infrared LED or 
phototransistors were arranged on both sides of a gap perpendicular 
to this using touch detection on the Y-axis. By pressing from the Z- 
axis direction, the touch position detection method on a 2- 
dimensional surface detects the position and the range where the 
optical beam was interrupted. Examples are in the "Kokai H2-5312 9 
Report" and the "Kokai H5-35403 Report". 
[0007] 

[Problems this Invention is to Solve] Nothing has been invented that 
can detect the position, displacement value and pressure from a 
fingertip or a pen for the movement or displacement of a contact 
point along a specific trajectory such as a line segment, curve, arc, 
sphere, ball shape or an intersecting cross shape. All of the touch 
detection sensors used in touch panels, touch pads, tablets and touch 
sensors reported in the official Kokai gazettes to date are arranged 
in continuous bands along a specific 1-dimensional, 2-dimensional or 
3-dimensional trajectory. Thus detection is possible at a distance 
from the endpoint when there is a line segment on a straight line 
extending from a curved line on a specific trajectory. Detection of 
the distance a finger is moved and the time of movement is also 
necessary. For such use, the touch panel or slide switch as well as 
the structure along a trajectory would be different than that of 
existing products. A 2-dimensional touch detection structure is 
needed, as well as a continuous arrangement along a trajectory. Thus, 
it is possible to incorporate a structure and some of the benefits of 
using the laws of nature for all of the touch panels, touch pads, 
tablets and touch sensors developed at the present time. 
[0008] Recently, there have been many contact type detection means 
and sensor shapes for position detection along an X-Y axis. However, 
there has been nothing that can perform touch detection along a 
specific trajectory for position detection along two axes. It has 
been suggested that touch detection along a specific line, plane 
curve or arc in a continuous string would be very appropriate. 
Currently, there are technical preconceptions that a moveable slide 



switch is used for detection of contact points along a continuous 
string, due to the economics of using slide switches. 
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To date, it has been difficult to make portable electronic mechanisms 
compact and because of moving parts, the maintenance has been poor. 
At the present time, there has been a rotating operation type 
electronic unit with a push switch reported in Kokai H8-203387 to 
conduct selection and decisions of input items on portable electronic 
mechanisms with many multi-function input items but there needs to be 
more depth to the moving parts. Thus, there remains a demand for 
analog input without pressing a push switch that has moving parts. 
[0009] In Kokai H3-192418, there is an input device that applies 
essentially the same pressure to the position setting means and 
provides a switch regardless of the position setting means with a 
connection mechanism composed of at least two plates that are hinged 
together. This device is comprised of a position setting means to 
determine the indicator position relative to specific coordinates and 
a pressure sensitive switch installed below this position setting 
means. When a sufficient amount of pressure is applied to the 
position setting means, the switch is operated to transmit the 
pressure from the switch to the connection mechanism. However, this 
has a position setting means to determine the indicator position 
relative to specific coordinates. As reported, the position setting 
means involves a 2-dimensional XY plane with at least two plates that 
are hinged together so that the position setting means can be used 
with coordinates that are spread apart. The position setting means is 
not something that can perform detection at a distance from a point 
on a specific string shape or line, plane curve or arc. Finally, the 
hinged shape cannot capture one point of pressure. Therefore, an 
input device is needed for movement or continuous touch switch 
contact along a specific arc trajectory. 

[0010] There are existing finger contact type position setting means 
that can easily conduct input via fingertips or wrist motion that are 
large. However, there is nothing that can conduct input using only 
one finger with a rotating operation type electronic unit containing 
a push switch inside a portable electronic mechanism. This compact 
input device should integrate a simple position detector with 
structural parts that have sufficient strength and a press switch. 
Also, the remote control and portable electronic mechanism should be 
compact and lightweight for ease of use, and depending on the 
requirements, should have an operation switch with limited movement 
and a small number of parts. At the present time, the electronic 
parts such as touch panels for touch operation and switches for push 
operation are all separate parts so a compact device is not possible 
and it is difficult to operate two separate parts. 

[0011] In view of these problems, this invention has the objective of 
providing a touch operation type input device that can detect the 
position, displacement value and pressure of a contact point that 



moves and shifts along a 1-dimensional, 2-dimensional or 3- 
dimensional trajectory. Also, to solve the existing problems, the 
objective is to provide a touch operation type electronic unit with a 
push switch that can perform multiple operations with one unit so 
there can be an electronic mechanism structure that has good 
operability and is lightweight because of fewer parts. 
[0012] 

[Means of Solving These Problems] This invention solves the problems 
listed above with a touch operation type input device comprised of 
a touch position detection means with touch position detection 
sensors arranged continuously along a specific line, plane curve or 
arc; with a switching means that turns the point of contact on and 
off by movement along a trajectory different to the direction of the 
finger movement or by applying pressure using the touch position 
detection sensor; that can provide integrated detection of the state 
of a touch position along a trajectory and the state of a contact 
according to the switching means. This invention solves the problems 
listed above with a touch operation type input device comprised of 
a touch position detection means with touch position detection 
sensors arranged continuously along a specific line, plane curve or 
arc; with a switching means that turns the point of contact on and 
off by movement intersecting the trajectory or by applying pressure 
using the touch position detection sensor; that can provide 
integrated detection of the position information from the point of 
contact along a trajectory according to the touch position detection 
means and the on/off information from the point of contact according 
to the switching means. This invention solves the problems listed 
above with a touch operation type input device that is comprised of a 
touch position detection means with touch position detection sensors 
that have contact points along a trajectory where the electrostatic 
capacity changes between the time of contact and time of non-contact 
are detected as signal changes using the electrostatic induction type 
detection means. This invention solves the problems listed above with 
a touch operation type input device that is comprised of a touch 
position detection means with touch position detection sensors 
containing a moveable electrode type detection means that uses 
primary electrodes continuously arranged along a trajectory and 
secondary electrodes arranged intermittently to detect the pressure 
of a finger since some are moveable electrodes and others are 
stationery electrodes. This invention solves the problems listed 
above with a touch operation type input device that is comprised of a 
touch position detection means with touch position detection sensors 
containing an optical detection means with luminous elements and 
light receiving elements arranged continuously in groups along both 
sides or one side of a trajectory. This invention solves the problems 
listed above with a touch operation type input device that is 
comprised of a touch position detection means with touch position 



detection sensors containing a resistant film detection means that 
can detect the displacement, amount of movement and pressure by 
detecting the pressure of the contact position generated by the 
electrical distribution between the electrode drive pressure and the 
contact pressure. 
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This invention solves the problems listed above with a touch 
operation type input device that is comprised of a touch position 
detection means with touch position detection sensors that detect the 
resistance such as a finger extending between metal contact points 
and that utilizes a direct current resistance detection method for 
the fluctuations between the high and low levels of output. This 
invention solves the problems listed above with a touch operation 
type input device that is comprised of a touch position detection 
means with touch position detection sensors that utilize an 
electromagnetic induction method using magnetic film. This invention 
solves the problems listed above with a touch operation type input 
device that is comprised of a touch position detection means with 
touch position detection sensors that utilize an ultrasonic method 
using ultrasonic oscillation. This invention solves the problems 
listed above with a touch operation type input device comprised of a 
switching means that turns the contact points and the protrusions on 
and off when the protrusions located on either one or both sides of 
the touch position detectors on the touch position detection means 
are pressed down. This invention solves the problems listed above 
with a touch operation type input device comprised of an arrangement 
of luminophors located below a touch position detector on the touch 
position detection means or the surrounding area, or on something 
that allows light to penetrate the touch position detector that flash 
according to the touch detection status. This invention solves the 
problems listed above with a touch operation type input device 
comprised of a switching means that turns the contact points on and 
off without touching the touch position detection means , and connects 
to the touch position detection means when the contact point and the 
touch position detection means are pressed down at the same time. 
This invention solves the problems listed above with a touch 
operation type input device comprised of a switching means that turns 
the contact points on and off without touching the touch position 
detection means, and connects to the touch position detection means 
when the contact point is pressed down. This invention solves the 
problems listed above with a touch operation type input device 
comprised of a switching means comprised of a swinging column 
structure where one end can swing and the other end is subject to 
pressure that turns the contact points on and off. This invention 
solves the problems listed above with a touch operation type input 
device where the touch position detection sensors are arranged along 
a multiple touch detection trajectory that is either the same or 
different from the displacement unit. This invention solves the 
problems listed above with a touch operation type input device where 
the touch position detection sensors are either uniformly distributed 
in a wide band or non-unif ormly distributed with varying densities. 



This invention solves the problems listed above with a touch 
operation type input device where the touch position detection 
sensors detect the contact position with at least one, two or three 
or more adjacent sensors. This invention solves the problems listed 
above with a touch operation type input device where the switching 
means has multiple push switches. This invention solves the problems 
listed above with a touch operation type electronic part with a push 
switch that is comprised of a touch position input unit that 
generates electrical signals or voltage that corresponds to the touch 
position detector touched with a fingertip on the touch position 
detector arranged along a specific line, plane curve or arc; a 
substrate with contact points containing a means to transmit 
electrical signals or voltage between touch position input contact 
points that has a touch position input unit that can move 
horizontally within a given range; a spring that horizontally presses 
against the touch position input unit; and a push switch on the 
substrate with contact points that act to press the touch position 
input unit against the force of the spring. This invention solves the 
problems listed above with a touch operation type electronic part 
with a push switch that is comprised of a touch position input unit 
that generates electrical signals or voltage that correspond to the 
touch position detector touched with a fingertip on the touch 
position detector arranged along a specific line, plane curve or arc; 
a substrate for the touch position input unit with fixed contact 
points and a push switch on the top that is operated from the top; a 
holder for the touch position input unit that has a support attached 
to the substrate to support swinging and that has contact points on 
the bottom corresponding to the fixed contact points; protrusions 
around the area where the tip drives the push switch by swinging the 
part, and a push switch that can be pressed when sufficient pressure 
is applied to the parts of the touch position detector. This 
invention solves the problems listed above with a touch operation 
type electronic part with a push switch that is comprised of a touch 
position input unit that generates electrical signals or voltage that 
corresponds to the touch position detector touched with a fingertip 
on the touch position detector arranged along a specific line, plane 
curve or arc; a substrate for the touch position input unit with 
fixed contact points and a push switch on the top that is operated 
from the top; a support on both sides or the lower center of the 
touch position input unit can go up and down into an axle opening for 
a guide on the substrate; an elastic part between the touch position 
input unit and the substrate that provides flexible resistance 
towards the stop on the top of the substrate; and a push switch that 
can be pressed when sufficient pressure is applied to the parts of 
the touch position detector against the resistance of the elastic 
part. This invention solves the problems listed above with a touch 
operation type electronic part with a push switch that is comprised 



of a touch position input unit that generates electrical signals or 
voltage that correspond to the touch position detector touched with a 
fingertip on the touch position detector arranged along a specific 
line, plane curve or arc; touch position input units that are 
inserted into the cavities, openings or penetration holes on the 
touch position input unit as a method to connect the support parts; a 
push switch that can be pressed when sufficient pressure is applied 
to the spring that horizontally presses against the touch position 
input unit. This invention solves the problems listed above with a 
touch operation type electronic part with a push switch that is 
comprised of a touch position input unit that generates electrical 
signals or voltage that correspond to the touch position detector 
touched with a fingertip on the touch position detector arranged 
along a specific line, plane curve or arc; and a means to press the 
push switch using compression or expansion of a flexible part by 
pressing against the touch position input unit using an elastic part 
for the force against the touch position input unit in a specific 
direction. This invention solves the problems listed above with a 
touch operation type electronic part with a push switch that is 
comprised of a touch position input unit that generates electrical 
signals or voltage that correspond to the touch position detector 
touched with a fingertip on the touch position detector arranged 
along a specific line, plane curve or arc; and a means to press the 
push switch using compression 
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or expansion of a flexible part different that the touch position 
input unit. This invention solves the problems listed above with a 
touch operation type electronic part with a push switch where the 
means to press the push switch is a single mechanism, that is 
arranged apart from the position where the touch position input unit 
is located or adjacent to the touch position input unit. This 
invention solves the problems listed above with a touch operation 
type electronic part with a push switch where there are 
irregularities on the fingertip contact surface of the touch position 
detection means. This invention solves the problems listed above with 
a touch operation type electronic part with a push switch comprised 
of a means to detect a single touch with touch detection sensors 
installed on the tops of keys. This invention solves the problems 
listed above with a touch operation type electronic part with a push 
switch comprised of a means to detect several contacts with multiple 
touch detection sensors installed on the tops of keys. 
This invention solves the problems listed above with a touch 
operation type electronic part with a push switch with a touch panel 
installed on the tops of keys. This invention solves the problems 
listed above with a touch operation type electronic part with a push 
switch comprised of a means to detect contact with a touch panel 
installed on the tops of keys. This invention solves the problems 
listed above with a touch operation type electronic part with a push 
switch where there is a contact detector on the tops of keys 
installed on the switching means that is apart from the sensor 
contact point when pushed. This invention solves the problems listed 
above with a touch operation type input device where the switching 
means is conducted by a momentary method, an alternating method or a 
locking method. 

[0013] The touch operation type input device in this invention 
can input analog displacement information via the fingertips using a 
touch mechanism and operation mechanism that is the best for human 
touch and that can detect the position, displacement value and 
pressure of a contact point that moves and shifts along a specific 1- 
dimensional, 2-dimensional or 3-dimensional trajectory. This 
operation part performs many function selections such as the subtle 
input for the volume switch and when used as a touch detection switch 
to input the number of sensor touch events, they can be freely 
modified using the touch of a finger so it is possible to improve the 
operability and multi-functionality by altering the number of events 
corresponding to the location touched by the finger. Also, 
maintenance can be improved by simplifying the structure of the 
operation part by having an electronic mechanism that performs these 
operations. It is also possible to simultaneously operate the touch 
operation type electronic part and the push switch functions with a 



single part. Instead of the existing rotating operation type unit 
with a push switch, it is possible to form the device so the 
direction the switch is pressed is thinner so the switch can be 
placed in the center of the device. As a result, the device can be 
held in one hand so operations can easily take place using either 
hand. Finally, with a push key that has touch detection sensors as 
described above, it is possible to input events via touch other than 
pressing keys or with less pressure. 
[0014] 

[Embodiment Examples] Next, the examples for this invention are 
explained in detail by referencing the accompanying figures. 
This is a touch operation type input device comprised of 
a touch position detection means with touch position detection 
sensors arranged continuously along a specific line, plane curve or 
arc; with a switching means using a momentary method, an alternating 
method or a locking method that turns the point of contact on and off 
by movement along a trajectory different to the direction of the 
finger movement or by applying pressure using the touch position 
detection sensor as well as integrated detection of the position 
information from the point of contact along a trajectory according to 
the touch position detection means and the on/off information from 
the point of contact according to the switching means . The touch 
position detection means and the circuitry is explained in detail as 
follows. The specific structure for the signals or voltage output via 
the touch panels corresponding to the contact position using touch or 
pressure on an XY plane is explained in detail below. 
[0015] The structure using an electrostatic induction detection means 
(electrostatic capacity) as the touch position detection means of the 
touch detection sensor involves a detection method that has multiple 
capacitors CI, C2, C3 .... through non-conductive glass for detecting 
contact via fingers where the capacity of these capacitors CI, C2, 
C3. .. .changes according to the touch or proximity. These capacitors 
CI, C2, C3....are connected. As shown in Figure 1, there is a pulse 
generation circuit 1 that transmits frequency signals generated by 
the CR phase transmission circuit 3 by the voltage through the 
scanning drive circuit 2 that houses a decoder and counter to the 
frequency comparison circuit 4. These signals are compared with 
standard signals transmitted to the frequency comparison circuit 4 
via the control circuit 5 from the pulse generation circuit 1. The 
signals from the frequency comparison circuit 4 and the standard 
signals from the control circuit 5 are simultaneously transmitted to 
the decision circuit 6. Based on the decision for both signals, the 
capacitor capacity is detected by the changes in touch at the point 
of finger contact. 

[0016] Next is a description of the structure using a moveable 
electrode style detection means (moveable electrode switch type) as 
the touch position detection means of the touch detection sensor. 



As shown in Figure 2 (a) , either the electrode with a linear 
arrangement along a trajectory or the electrode arranged 
intermittently with gaps filled with spacers 13 is designated as the 
moveable electrode 14 while the other is designated the stationery 
electrode 15. Using the finger, pressure is applied to the moveable 
electrode 14 to contact the stationary electrode 15 side. The 
position and time of the point of contact is used to detect the 
finger contact point. In Figure 2(b), the counter 11 is activated by 
the control circuit 10 to sequentially detect the points of contact 
SI, S2, S3 from the decoder 12. At this point, the part of the 
contact point that is on has LOW voltage to detect the point of 
contact. 
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[0017] Next is a description of the structure using an optical 
detection means (infrared detection type) as the touch position 
detection means. This is a method that performs finger touch 
detection as shown in Figure 3. There are multiple luminous elements 
20 such as LED and multiple light receiving elements 21 such as 
phototransistors that are arranged 1:1 along both sides. These 
luminous elements 20 light up sequentially according to the 
demultiplexer 22 and the light is simultaneously received by the 
light receiving elements 21 via the multiplexer 23. The luminescence 
of the light received by these light receiving elements 21 is 
detected by the decision circuit 24. Based on the decision of the 
level of light, the finger touch position is detected. 25 refers to 
the control circuit that is connected to the demultiplexer 22, the 
multiplexer 23, and the decision circuit 24 that controls the circuit 
functions. The dotted line box in Figure 3 is the AD converter 26 
that can be in between the multiplexer 23 and the decision circuit 
24. Analog value detection can be conducted by the point of contact 
to improve the detection accuracy. Figure 4 shows another example of 
the optical detection means where the light receiving element 21 and 
the luminous element 20 are both installed on the bottom of the 
contact position. Figure 5 shows where the light receiving element 21 
and the luminous element 20 are installed on both sides of the 
contact. As previously indicated, it is acceptable to install a push 
switch 47 between the light receiving element 21 and the luminous 
element 20. 

[0018] Next is a description of the structure using a resistant film 
type detection means (resistant film electrode type) as the touch 
position detection means. As shown in Figure 6, a standard resistant 
film 30 is sandwiched between the electrode A and electrode B. This 
generates the potential distribution Q of the drive voltage and 
grounded voltage. As shown in Figure 7, the electrode 31 that is 
conductive to this resistant film 30 is installed in a parallel 
direction either under or on top of the resistant film 30. When 
touched with a finger, there is contact between the resistant film 30 
and the electrode 31. This contact detects the position of the point 
of contact by measuring the changed voltage on the voltage measuring 
device 32. With any type of detection means as described above, the 
point of contact is output as position data with one-dimensional 
coordinates that correspond 1:1 to its trajectory. In particular, 
using the analog method, if close enough, it is possible to easily 
identify the direction of the fingertip movement and with the digital 
method, it is possible to identify if there are many points. 
[0019] Next is a description of the structure used for the direct 
current resistance detection method for the touch position detection 



means. For example, with an input operation resistance of 2MQ and a 
BA653 touch sensor for the 7 circuits; as shown in Figure 11, 
a high level of resistance such as a finger contact extending between 
the metal contact point switches SW1-SW7 is detected. The high 
resistance detection terminal switch module SM converts the output 
level 0UT1-0UT7 to 2 HIGH, LOW values that are used as the switches 
to detect when the metal is touched. 

[0020] Alternatively, an electromagnetic induction method that 
utilizes a magnetic film instead of a resistant film or an ultrasonic 
detection method that uses ultrasonic oscillation instead of infrared 
LED can be employed. 

[0021] As shown in Figure 8, this switching means is housed in a case 
P and has a contact point 42A on the substrate 49. There is a fan 
shaped button type push switch installed on a rubber elastic part 55 
with a ring shape that shields the contact point 42A on the substrate 
49. There is a contact point 42B installed facing the contact point 
42A on the substrate under the push switch 47. There is a ring shaped 
touch position detector 40 on the end of the push switch 47. The 
touch position detector 40 and the cable socket for the touch 
position input unit 44 on the bottom of the substrate are connected 
by a cable K. When the push switch 4 7 is pressed, both the contact 
point 42A and 42B are touched to turn the switch on. It is possible 
to add a click button to the mouse on a PC. 

[0022] It is possible to have an arrangement of luminophors 43 
located below (refer to Figure 9) a touch position detector 40 on the 
touch position detection means or the surrounding area, or on 
something that allows light to penetrate the touch position detector 
40 that flash according to the touch detection status that can be 
used for volume on a musical instrument such as an electronic piano 
that does not have a confirmation switch. 

[0023] The switching means is as shown in Figure 10(a) and (b) , when 
there is no fingertip contact with the touch position detector 40, 
only the contact point 42 is turned on and off. When the touch 
position detector 40 is pressed along with pressure on contact point 
42, it can be connected with the touch position detector 40. 
Alternatively, as shown in Figure 10(c), (d) and (e) , when there is 
no fingertip contact with the touch position detector 40, only the 
contact point 42 is turned on and off. When the touch position 
detector 40 is connected during pressure on contact point 42, it can 
be pressed down at the same time. 

[0024] As shown in Figure 19, the switching means can involve a 
swinging cam structure where one tip of the triangular cam 70 can 
rotate inside a casing P and can swing along a horizontal surface. 
Other points on the triangular cam 70 can turn the contact point on 
and off by applying pressure to the touch position detector 40. 
[0025] As shown in Figure 12, when using the touch operation type 
electronic part with a push switch in this invention, there is a push 



switch that is comprised of a touch position input unit 44 that 
generates electrical signals or voltage that corresponds to the touch 
position detector 40 touched with a fingertip on the touch position 
detector 40 arranged along a specific line, plane curve or arc; 
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a substrate with contact points 45 containing a means to transmit 
electrical signals or voltage between touch position input 44 contact 
points that have a touch position input unit 44 that can move 
horizontally within a given range; a coil shaped spring 46 that 
horizontally presses against the touch position input unit 44; and a 
push switch 47 on the substrate with contact points 45 with a slide 
that acts to press the touch position input unit 44 against the force 
of the spring 46. 

[0026] As shown in Figure 13(b) and (c) , when using the touch 
operation type electronic part with a push switch in this invention, 
there is a push switch that is comprised of a touch position input 
unit 44 that generates electrical signals or voltage that corresponds 
to the touch position detector 40 touched with a fingertip on the 
touch position detector 40 arranged along a specific line, plane 
curve or arc; a substrate 49 that has a push switch 47 on the top 
that is operated via a tongue-shaped contact point 51 connected to a 
fixed contact point 48 for the touch position input unit 44; a 
support 50 on the substrate 49 that supports the touch position input 
unit 44 that has a contact point on the bottom that corresponds to 
the fixed contact point 4 8 and that supports the hinge shaped 
swinging part 52 such that it can swing around the support 50 on a 
centrally located spring 4 6; a protruding operating part 53 on one 
edge of the swinging part 52 that drives the push switch 47 to start 
swinging by pressing down against the elastic part of the spring 4 6 
on the swinging part 52; and a push switch 47 that can be pressed 
when sufficient pressure is applied to the parts of the touch 
position detector 40. Also, as shown in Figure 13(a), the 
operating part 53 of the protrusions on the left and right edges of 
the swinging part 52 are formed in a seesaw shape so if there are 
push switches 47A, 47B on the substrate corresponding to the 
operating part 53, it is possible to input two types with two push 
buttons . 

[0027] As shown in Figure 14(a) and Figure 22(a) and (b) , when using 
the touch operation type electronic part with a push switch in this 
invention, there is a push switch that is comprised of a touch 
position input unit 44 that generates electrical signals or voltage 
that correspond to the touch position detector 40 touched with a 
fingertip on the touch position detector 40 arranged along a specific 
line, plane curve or arc; a substrate 49 for the touch position input 
unit 44 with fixed contact points 48 and a push switch 47 on the top 
that is operated from the top; a support 60 on both sides or the 
lower center of the touch position detector 40 can go up and down 
into an axle opening for a guide 61 on the substrate 49; an elastic 
part such as a coil spring 4 6 between the touch position input unit 
40 and the substrate 4 9 that provides flexible resistance towards the 



stop 49A on the top of the substrate 49; and a push switch that can 
be pressed when sufficient pressure is applied to the parts of the 
touch position detector 40 against the resistance of the spring 46 
elastic part. Also in Figure 14(b) there is a push button on the 
touch position detector 40, and the support 60 under the touch 
position detector 40 can be inserted into the axle opening for a 
guide 61 installed on the substrate 49, and the coil spring 4 6 is 
between the touch position input unit 44 and the substrate 49. As 
shown in Figure 15(c) -(d), when there are three push switches 47, it 
is appropriate for character input such as with PC or word 
processors. There is a pair of plate springs 62 on both sides of the 
touch position input unit 44 and by applying pressure from below to 
the touch position detector 40, pressure is then applied to one of 
the other two push switches 47B, 47C opposite the plate spring 62 
horizontally along the touch position detector 40. As shown in Figure 
15 (a) -(b), when there are 2 push switches 47, the bottom of the touch 
position input unit 44 freely swings to the right and left so 
pressure is then applied to one of the two push switches 47B, 47C on 
the touch position input unit 44. 

[0028] It is acceptable to have a touch position input unit 44 that 
generates electrical signals or voltage that corresponds to the touch 
position detector 40 touched with a fingertip on the touch position 
detector 40 arranged along a specific line, plane curve or arc; touch 
position input units 44 that are inserted into guide connectors 54 
containing cavities, openings or penetration holes on the touch 
position input unit 44 to connect the support unit; and a push switch 
47 that can be pressed when sufficient pressure is applied to the 
spring 4 6 that horizontally presses against the touch position input 
unit 44. 

[0029] As shown in Figure 16 (a) -(d), there is a touch position input 
unit 44 that generates electrical signals or voltage that corresponds 
to the touch position detector 40 touched with a fingertip on the 
touch position detector 40 arranged along a specific line, plane 
curve or arc; and a part such as a one-way push mechanism 90 that 
turns the contact point 42 on and off by pressing the touch position 
input unit 44 in a specific direction. Also, by pressing the touch 
position input unit 44 via expansion or contraction of a rubber 
shaped elastic part, the push switch 47 can be pressed down. Also, as 
shown in Figure 14(c), there are protrusions 41 on one or both sides 
of the touch position detector 40 on the touch position detection 
means that act as the switching means, and when pressed, these 
protrusions 41 turn the contact point on the push switch 47 on and 
off. This can be applied to the click button used on a mouse on a PC 
and can be adapted to a word processor keyboard. As indicated above, 
the touch operation type electronic part with a push switch 
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can be adapted for use as a PC or word processor keyboard, and the 
keyboard can be used as a sensor to detect contact. Alternatively, a 
cellular telephone keypad can be the contact sensor, so there are 
fewer keys. Instead of the existing rotating operation type unit with 
a push switch, it is possible to form the device so the direction the 
switch is pressed is thinner so the switch can be placed in the 
center of the device. As a result, the device can be held in one hand 
so operations can easily take place using either hand. Finally, there 
are irregularities for easy recognition so it is possible to input 
events by touching the touch position detector 40 with a fingertip. 
[0030] The touch position detection sensors are arranged along a 
multiple touch detection trajectory that is either the same or 
different from the displacement unit and are either uniformly 
distributed in a wide band or non-unif ormly distributed with varying 
densities. Specifically, the density of the distribution of the touch 
position detection sensors is either at the center or the ends, and 
it is possible for the density to change gradually from one end to 
the other. Therefore it is possible to freely adjust the touch of a 
finger to the location and the number of events can be altered. There 
can be touch position detection sensors that detect the contact 
position with at least one, two or three or more adjacent sensors. 
[0031] As shown in Figure 18(a), the means to press the push switch 
can be a single mechanism such as a cellular telephone. The position 
and remote position on the opposite side for the touch position input 
unit 44 is on the push switch 47. As shown in Figure 18(b) -(d) and 
Figure 17, it can be near or in the vicinity of the touch position 
input unit. Figure 17(a) shows the arrangement of the band type push 
switch 47 on the side of a cellular telephone parallel to the band 
type touch position input unit 44. Figure 17(b) shows the arrangement 
of the round push switch 47 on the side of a cellular telephone 
adjacent to the arc shaped touch position input unit 44. Figure 
18(b) shows the round push switch 47 underneath the vertical band 
type touch position input unit 44 in the center of a cellular 
telephone. Figure 18(c) shows the push switch 47 adjacent to the 
vertical band type touch position input unit 44 in the center of a 
cellular telephone. Figure 18(d) shows the round push switch 47 
underneath the horizontal band type touch position input unit 44 in 
the center of a cellular telephone. Also, Figure 18(e) and (f) show 
the push switch 47 in the center of a round or rectangular touch 
position input unit 44. Figure 18(g) shows a push switch 47 on the 
outside of a round touch position input unit 44. 

[0032] If another input is performed by touch pressure with fewer 
input keys to turn the contact points on/off, when there is analog 
input on the input device to turn the contact points on/off, as shown 
in Figures 20-21, there are small rounded touch detection sensors 81 



on the top of the keys . There is something that holds a means to 
detect a single contact (refer to Figure 20(a)), or multiple 
rectangular touch detection sensors 81A, 81B..., or rectangular touch 
panels 82 on the entire surface of the top of the key 80 that can 
support a means to detect contact (refer to Figure 20(c), (d) ) . On 
the top of the keys 80 is a ring shaped contact detector 83 for 
fingertip operation and sensor contact points 84 that connect when 
the top of the key 80 is pushed (refer to Figure 20(a) and (b) ) or 
that can be separated. 
[0033] 

[Effect of this Invention] With the structure indicated above, this 
invention is a touch operation type input device with a push switch 
that can precisely input analog type displacement information or 
contact point movement information to an electronic mechanism and 
that can detect the position, displacement value and pressure of a 
contact point that moves and shifts along a 1-dimensional, 2- 
dimensional or 3-dimensional trajectory. It is also possible to 
provide a touch operation type electronic part with a push switch 
that can perform multiple operations with one unit so there can be an 
electronic mechanism structure that has good operability and is 
lightweight because of fewer parts. 

[0034] The touch operation type input device in this invention 
can input analog displacement information via the fingertips using a 
touch mechanism and operation mechanism that is the best for human 
touch and that can detect the position, displacement value and 
pressure of a contact point that moves and shifts along a specific 1- 
dimensional, 2 -dimensional or 3-dimensional trajectory. This 
operation part performs many function selections such as the subtle 
input for the volume switch and when used as a touch detection switch 
to input the number of sensor touch events, they can be freely 
modified using the touch of a finger so it is possible to improve the 
operability and multi-functionality by altering the number of events 
corresponding to the location touched by the finger. Also, 
maintenance can be improved by simplifying the structure of the 
operation unit by having an electronic mechanism that performs these 
operations. It is also possible to simultaneously operate the touch 
operation type electronic unit and the push switch functions with a 
single part. Instead of the existing rotating operation type unit 
with a push switch, it is possible to form the device so the 
direction the switch is pressed is thinner so the switch can be 
placed in the center of the device. As a result, the device can be 
held in one hand so operations can easily take place using either 
hand. Finally/ with a push key that has touch detection sensors as 
described above, it is possible to input events via touch other than 
pressing keys or with less pressure. 
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[Brief Description of the Figures] 

[Figure 1] This is a circuit diagram showing the electrostatic 
induction detection means for the embodiment example in this 
invention. 

[Figure 2] This shows the moveable electrode detection means for the 
embodiment example in this invention; (a) is the circuit diagram and 
(b) is the cross-section. 

[Figure 3] This is a circuit diagram showing the optical detection 
means for the embodiment example in this invention. 

[Figure 4] This shows the luminous element and the light receiving 
element on the optical detection means for the embodiment example in 
this invention; (a) is the cross-section diagram and (b) is the 
overhead view. 

[Figure 5] This shows another diagram of the luminous element and the 
light receiving element on the optical detection means for the 
embodiment example in this invention. 

[Figure 6] This is a summary diagram showing the resistant film 
detection means for the embodiment example in this invention; (a) 
shows the arrangement of the resistant film and (b) is a diagram 
explaining the voltage distribution. 

[Figure 7] This is a circuit diagram showing the same resistant film 
detection means. 

[Figure 8] This shows the switching means for the embodiment example 
in this invention; (a) is the cross-section diagram and (b) is the 
overhead view. 

[Figure 9] This shows the touch position detector for the embodiment 
example in this invention. 

[Figure 10] This shows another switching means for the embodiment 
example in this invention; and is a summary diagram explaining the 
pressed state only for switching and the pressed state for the touch 
position detector center part. 

[Figure 11] This is a circuit diagram showing the direct current 
resistance detection method for the embodiment example in this 
invention. 

[Figure 12] This shows the horizontal slide type push switch attached 
to the touch operation type electronic part for the embodiment 
example in this invention. 

[Figure 13] This is a diagram showing another application example for 
the same push switch attached to the touch operation type electronic 
part; (a) is the seesaw type, (b) is the hinge type, and (c) is a 
front view of (b) . 

[Figure 14] This is a cross-section diagram showing another 
application example for the same push switch attached to the touch 
operation type electronic part; (a) is the flat type electronic part, 
(b) and (c) are button type electronic parts. 



[Figure 15] This is another application example for the same push 
switch attached to the touch operation type electronic part. 
[Figure 16] This is a cross-section view showing another application 
example for the same push switch attached to the touch operation type 
electronic part. 

[Figure 17] This is another application example for the same push 
switch attached to the touch operation type electronic part; (a) is 
the band type and (b) is the round type. 

[Figure 18] This is a summary diagram of another application example 
for the same push switch attached to the touch operation type 
electronic part. 

[Figure 19] This is a summary diagram of another application example 
for the same push switch attached to the touch operation type 
electronic part. 

[Figure 20] This is a summary diagram of another application example 
for the same push switch attached to the touch operation type 
electronic part. 

[Figure 21] This is a summary diagram of another application example 
for the same push switch attached to the touch operation type 
electronic part. 

[Figure 22] This is a summary diagram of another application example 
for the same push switch attached to the touch operation type 
electronic part. 



[Description of Symbols] 

I. .. pulse generation circuit 
2... scan drive circuit 

3...CR phase shifting oscillating circuit 
4 ... frequency comparison circuit 
5/ 10, 25... control circuit 
6, 24 .. .decision circuit 

II . . .counter 
12 . . .decoder 

20 ... luminous element 

21... light receiving element 

22. . .demultiplexer 

23. . .multiplexer 

2 6... AD converter 

30 ... resistant film 

31 . . .electrode 

40... touch position detector 

41 . . .protrusion 

42, 51 . . . contact point 

43 . . . luminophor 

44... touch position input unit 
45 ... substrate with contact point 
46. . . spring 



47 . . .push switch 
49. . .substrate mounting 
52. . .swinging part 
53. . .operating part 
55. . .elastic part 
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[Figure 1] 

[Figure 2] 

[Figure 4] 

[Figure 7] 

[Figure 9] 
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[Figure 3] 

[Figure 5] 

[Figure 6] 

[Figure 8] 
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[Figure 10] 
[Figure 12] 
[Figure 11] 

High resistance detection electronic switching module 
Metal contact switch 
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[Figure 13] 

[Figure 14] 

[Figure 17] 

[Figure 19] 
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[Figure 15] 
[Figure 18] 
[Figure 21] 
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[Figure 16] 
[Figure 22] 
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«»^a{cfi354tf TK^i©** >a fctt* 7 ^tf ft 

ft«^oB^oflnn9icne»9 7ffiatMD^a 
4asL-c3^ccffT3 ns c 4 Sr»a4-r *m*jg 1 

7iM 1 2©l>rniCPieli(©«St»f^A*KB. 

ca*5 1 4 3 strtex a » ^^a«. -ffljwsttojfig 

ft 9 c 4 *ft«4 f sa^s 1 nm 1 3 © 
c»rn*fett©ft«t»^a!A^Ka. 
ttt$3 1 5 ] mz » „ ^fiiai*ffi-b>^-». ^» 

#{4©PI A:B9mttOAft«m<D»HW9ltt 
&±tc/9orE3ftTl>*fc©4l,fcm#JB171Ml 4 

©c»rn^fe«©«tt!«i^^A*»a. 

ca*s 1 e 3 me* ? ^ea^tH-b >•?>■-«. mm 

K®VllcLX-tiilCft1B2tiXi>iifi> t>l/<BfflStt 
«WT4^^-»^{C trBB3tirt»S fc©4 L/fcW* 

a i7i5i 5©i>rn^fett©«««f^A^a. 

1 7 ] 9JIB* ^ ^ffiBftlW-b^^-B. 4>ft 
< 4 1 o©J8afflB*ttJanr*IW»LA;2 ffl*fcl* 3 
<i«±©-b >^-K J: 4 fc©4 Lfc»*i 1 715 1 6 © 

t»-r*i^Et8©aittfiifPSA^Ka. 

[ 19)101 18 3 tfili&ZJv ffl»©7- a 

9^{Cj:5fe©4L/ciS*]I17151 7©or*i*> 

sea©^aaM^SA*Ka. 
ca«ai9 3 ei»±*te«ia»j:{cattLrgeaL 



C2) 



10 



20 



30 



3 

* v *ffiaA2)8B£ . &* v *-(4BA#S&4Fffit©«5B 

fc5» v *<aafcwc*gfc4«ia3-esc tic* 

* v ?-ttSA*si5i . &* v ?tiLmxxm>tcib<D®m 

smoD^sbec «t or$afc -f v %/ a x a ? *a$4m&f 

* J: 5(Ci*W©&ll©-$(C3ttf fcttiMfltftt©^ 

©fptw*4**ri/. *v*^mm<o*>z>mtK. j irft 
[m*32 i i e*±*te»ft«±{ciigiLriBab 

KBLfc*fl»R4 **U it* * ^t4aA^8BOW« 

mttcK'p&TmitcmBt s n fcsawwqwwwuiK 

KWfc#-f KJBI*ft«c^3ftT#raT*IB4<ea«fc5{c 
$rt28<**ifio* 7 *(48A2>8W81*8rtt8«-h#© 

*t©«tt#5S4 trit* * HiaA^ss** tc«w6ft 
fca*« fcBftwt i/ < »Jtar sum <t oaussw* 

J£2r[6j JCl? uff w * ^*#*w»*(cts b -c»f c t (C 
J: 9 7? 9 9W»n**lZ t><Db bfcC tin 



(3) ftB8¥l 1- 1 9487 2 

4 

* 7 ^{4aA*8U4 . &* v *ffiaAa»*-JKn*IK: 

Tr*#»*frr*iWBi 1 9flS2 2©(,>-r*i*>ieiS 

(8**32 4 ] S*Lh*fcttfl«lfcicai*LTEHO 
* ? ?H&HJ»lcJI&*Sttl S if S C 4 fc J: 9 It* 

*9*ffilA#g|54«U 8* 9?-&aA^a5t«S(I{C 
»tt#©EMS tcKtoMK. J: ,t^?J/ 3 x^? *8B4 
i?Tra*©*W-rSit*3 1 9 71M2 3 ©(,>* ftfriB 

is©?* fa* 7 »w©imfta»?*a. 

Tl»Sfffl4«Hl/fcfi«K:e3*iS*». 
tflflfA*SW)ifi«(c«affill3tiTl,»S«>©i L^lt* 

a 1 97bS2 4 ©i»-rti*>ge*s©^f -r f ?-ft© 
20 mmmm*m. 

mim 2 6] 1513* 7 *&mjmz&vm.mm 

KJmSMmtthinX^hWmi 97iM2 5©lr>r 
tl^iBtg©^^ fa ^ f ?^©«ttMM^S!a^g|5o a o. 
[SUJ8B2 7] *-h^^{C««^a-fe>-!>--4ffl9: 

io©«tt«tt»i-rs^i84WJ-«c4*f*a4-r 

S 7 9 S/ a X -/ ^ ©SftttRfPSa^iPo. 

[ft*32 8 ] 7 , {c8»©«jJM*iH'fe:/1>-- 

*WRi/. *^©fttt*ttftrrs*R*w-r4ci*» 

30 [11*32 9 ] *- h » ^K* » ^^*;u*ff»l/fc 

SPao. 

[11*33 0] *-h ? A*;i>*tfKU 
«M«W9-r 5*l2«:Wr S C b Z®Wib T * ^ v f a 

[»*33 1 ] BJIB* -T » *- b 9 

teWMZmtb* 7 9 is aUfc4$(c-fe>*-©«£ 
C 441^4^419*3 1 7iS3 0 ©t»m*» 

40 [81*33 2] «TiB^-< 7 *^>*'J-T 
*A**-f hafcO<tta9*3C©i,>m*>{C«l:6 
fc©4l/teit*3l 7^M3 1 ©l>-r*i*>iBt8©«Waf? 

[»i«©»IBttaBM] 
[000 1 ] 

i#M!©iw-*tt»»»] *«Wtt. S4 urswrp 

ffl?n. £{cti^©«)tt%«»jJLT}i5fe©^lft«c«k43: 

»i»«*A*ri«)i*aiffSA*igs4. ««saf^^^ 

50 9***vmWltot#K-79l'**fBCJ:QWttrS 




5 

[0002] 

[«£*©«ffi] l&^©»«Lfc«£©<W&« 
£ LTWllr33^*W*SX? 4 F* 3 

*Bo8Rp D "CB&t>. **. «j«*t(aaifc«Mi**> • 

©Bfcfcofc. ifc. Jg5fe-C©*^U-i/a>4*n«C 
#*Lfe7;l'=f t n ? * Srfe -5tefc(Dfctt*>-9 
fc. cti6feW-{CpJKi-3**4^-r«:JI5fe*A:«^> 
5fe#«c<tSStt«cJ:or2^7c±0^ffl. XtttoJ:tfY 

?nfc«>©K:3r v ?-^*ju*i*s. l*>u ^»9ia>e> 

ftfc 1 &7cSfcB2 L < B 3 #C5Lh©IW0Lk©{4 
5te{c<fc*«JB^©fim£tmf *£££*©£& 9tt 

afcJWB-rsa^fiSfcBia^fiL fatta4*m-r* 

t>. ccaca^s&afc&ffl-riasKfc^-c 
». t»r»aattflprft ji*©a?aA& 

U **2o©^(c*oTafflLTi&f'ei,-a>fc. * 

cooo3] (i) ^ms** „*t, 

&£*£*** ua>£* 4<D#ss«3tf t*sa«»a: 
ft <ftfflanb3©©#a:[t4; l -ciamr * 2 ^5c¥ffi± 
* ? ^ttafcttiflara 0 . e**.B r pc tsis&his 

WO9 2/0 89 4 7#&«J . rpCTSfK&»# 
W09 2/1 46 04#&«J . MEEE COM 
PUTER SOCIETY PRESS REPOR 
T, ' A CAPACITANCE-BASED PR 
OXIMITY SENSOR FOR WHOLE A 
RM OBSTACLE AVOIDANCE' . J. 
L. Noval, J. T. Feddema. Repri 
nted form PROCEEDINGS OF 
THE 1 992 IEEE I NTERNAT I ON 
AL CONFERENCE ON ROBOTICS 
AND AUTOMAT I ON. N i c e Fran 
ce, May. 12- 1 4. 1 994J. rffl5¥8 - 

77894#£#j 

[00043 <2) siitasc: xmtYwmmtt 
ta-r 5 2 #j&mk * » f&mm&n^xh o . c©# 

JCtcttSetcr^n^i^f^SCi*!**. W*B 



(4) #H¥1 1 - 1 94 87 2 

6 

rfcHJ!B4 7-36 9 2 3#&fflj , rftHBa6 1-2 
08533#^«j. n&P8¥8-5 49 7 6#& 
«J . M$g8¥4-4 4 2 0#&«J . r«|W4-l 
58 13#&«J 

[0005] < 3 ) pJttaffitfSC : 25»MU:rX*l 

±©ffiHfcffifflKYtt£WfcgfflR?-#©a«*a 
n*eau YHh(c«-e-n<!:ait(caa«a^Ea 
l. *©5**:fr4^««ffi£*sc£«cj:»)zifc&isi 
*>6©irF***©sffi©«tt(c «fc QWarr« 2»c¥ 

5 7 23#&«j mifiibZ. 

[00083 < 4 ) **£Wo#x •. 2tt&m±.vx 
«±©ttaafflfflccxttt^t>otY*iiJMffti»»± 

rkebu Y«Lh©{aaiawfflKtt*h4fiiaaa» 

±©MStC5j^aLED*Jj:V7* h Y=r->>JX2*m 
IfflBStcffiaL. Ztt*lSl*>e.©«iT{CJ:or3ttf-A* 

aofcfcate <fccfl8B*tfc*rrs 2^^ffi±* * 

Smtt-Ob*). m« rfcR|¥2-5 3 1 29#& 
20 «J . rfcW¥5-3 54 0 3#&#j 
[0007] 

[»w*«»«L«i:5i-r4HH] ax.ttamJ:©a&-. 
as. nas. »ffli5yt-#-;w®Ki©3ib-jfc 
«u*. 36{cBB©jatt{csii-r5a^©Bfse©ft» 

>^©tta. ^8*<fctf#EE:fr*«sfcrr*fc«>©36 

B!fi«©cp'C±r©jr!»^A*;I, ) 9 9 *rt 9 h. *:/ 

30 *-*li>C7Lh*A:«2*7cJ:«>l/<»3*7E±©Bf« 
©•UBifcOttLTSMttceB-rftB. eoffiK©** 
*ft«i-r*lli«aft«43l*BBLre»J:©«»4 L 

fc&»©NU^&©Bit#fMrcft&. s-rsjcm©^ 

MnSftfellMMfclfltt* 1 »5cecHI)HL. L*62tt 

(cmbtcKB* *©?**. c ©&»«:<% abater 

40 (O^TOjr Jyf/'ijh. frT'U? K * 

*J£©-g|$*a 0 jit? c £ **-c » i . 
[0 00 8] jfi^. Ctlh<DX-YU±.-C<DtiU*mtC 

3tva»*#. i>-rnfec©2«±©(iia«iffl{ca*» 

bhr l » i fc«&Kl$?e©«UBJ:'C©a«*MaiK:*fr 

tfittcc>i%o-a>&iiag /cBjpffiftsfe t < BsmA 
att©gT)£©«i»±©sattti»o(c*ti/T*«{c»a&^ 



(5) 

7 

a£KJ:*a»Koi>Ttti*aa©*S*7-f K*-f v 
**fcat>Ky>^t>>M*t>&<ftl>fc©"C*-5fc. a 

a. #i^K£aaftA;ftJis©*s«w?-ttS9©A 
ti&fti£m¥8i&v$>zm\mto*f-s - 203387 

ft. C<D7?i>'*X4 v*WTMlW>Ti-nmi3:}J} 10 

[0009] tic. mmommjMcwox 
*ftaT*aa«a^E#:^&3*i3;w 9*4©ih 

©«a««4tc<t0> isi-e&*i;w 
Baa^8±©£r ©ttsjcasi&tcjjo*. 6*ft wn« 

3Q:e>&(,»<fc^«:, «aa#©TK-8«:«#tttt3ttfi 

zAm&v*>zm*.ti#m¥3 -19241 8 nam 
a#*s. o*>u commtmi^osmmicKL-o 

*tf 2 jfc7c±©x Y¥S±t?ftte*>-3&««: B>n 3 tix 
^*fflO«#tftt3ftfio{iM53*ifc4>ft< 4fc2ft© 
«K«#3ft3#anS+£«a£i.>aa*©*©{4Bi9:5£ 
*84flH>S»S«c*tl< - taa3ftTl,>*4S:btt* 

*». tatt©a«4fctt¥iBiiwifci/<i*anBiiii«±©»f 
£©a&±©*§^&©a«*a&rs{iBta5£*&(c 

B*#r*«BKJ: ■» TirFB<©a*-jftK:*«* bX 

aw>n>5. ccr«. aa-cft(,>tw8±4t,oaaft 

smuw 7 ^©s»tt»*>j3-r-5Ka^vSi 3ft* 
©r**. 

[0 0 1 0 ] Sfc. BITOffiattBttBtt&?R<c-3i> 
rw%f*JA^«:oc>T#*«{c|§3fe©lW^©*)S6r# 
if©** v 7Zm>HX&'> J: 5ft*S3©fc©-cao 

tca^ffla^assso t^tc i o©*i©#© 40 

«K*fc£9A#*tTft5fc©#ftfrofc©-C&*. 3 6 
tc, c©£ 9ft/Jv& *A^«a©^«fltfi885iftK:+^«: 

5fia*i»ns/c»»««cffiatnm8i5tx-f v wrmt 
4«-Wt-ca *©•?**. £&. y*-ha>H3- 
wtmmM+mMiix* *)Wj>ar»s©(>©©a 
5#ai>»^*ifi(,>u a*icj:-9'cifth&fc-r&&a 

*>4>ft<. i.frfc'>ftt>aif^»ra£c4#j*»e>ft 

* Jl*KD«?8a 4 7 » f *aft*S X 7 * 50 



^fPS^ 1 1-1 9 4 8 7 2 
8 

CFWM, ffil.o2-o©gBfi***»fl;-r*©-Ctt 

tafttta^ar**. 
[ooin *crjww!tt. #±©J:5fcfi£*??Lfc 

fflH£.fc:Bail)aj3ftfc4>©-e. 1^7n±*fcli2^7C 
±fcl/<«3«7EJ:OIWifl!)W»±*«o'C»«. 

■fs«Hu*i©tia. am & <fct«?E^ *c 

4©ojaftaj^ft£A£aB*«&-r* C 4 4Sfc}4 

s*«s«- sci*i-ct4j:!>«ci •?©a.&'c&»©» 
*aa-r*c4*sw4f *6©-c**. 

[00 12] 

[3ffl£afc-r*fc»©¥8] c©fca>. *isw(c*o 
r«. aa*fc«¥ffiftafc l < aamaattoaa® 

nzm±.xmmtbtzimm<D®mmt£&m * 

Si ** b . UIBf ^ *<4Bfc*0*®tc J: Stt»±© * 

ti-#<t2ax$.m*c±tcj:'). ±i£Ufcaa* 
aaufc. aag*:»¥iBi&tai> o < tt2raiiatt©3r 

f » ^ffia«ya*ai . 8^ ^ttatfew-fe >*-on 

l»6n*ii8^SN8{cB«'rS*lSl^©«I»ftftS«* 
fc«lTF K «t O S^H© * > * fctt * 7 *ff ft 9 ^ » *■ 

«ft*j*i*>6©ffiBtt«t. Uiax -f ^ 

l§JO<±i6Lfci!8H*»^L/fc. frffi* 7 ^{4B*»0# 

mcMit>«» » *ttaiftHH2>i»--{c«. «i»±©«tt 
MWc*rt»r««l^i*«tt^©#«««E{fc*a^a<b 
& (/rttttr 6MMBAW9#Bt^»« c 4 «c«t 

jittL-CEBOfc® 1 SffitlfflX«CB:Wi;fc#2 affi* 

ffli,>5i*K. i,>rn*>-^©ae4^aaffi4 1/. a 

#©a«£H5£affi4 l/-ca©IVEA*4Ml3««im 

aas^^a^-ricitcj:'). isii;<±ictfc» 

aaaia*>*-K:B. «u»©wfl!i*>i/<«TfflK«* 
a^4a«fcofs*a^4 1 a-Toaai/rBBi/fc*** 
tt»^s*w^*c4(c«fco. pn;<±j«Lfcaa*» 
at/fc. ae» v?Qami&&icmi.>z*y*mm 
«i»©M9j{ca«*#aL, aaffijc 
BttaE&aaaEE*^raa«««a£s«ratt 
MittaoaE* aarr * c 4 <t o aa. ^«ia*j j: v 



(6) 

9 

m l/** 4 {5 U 2 fUc£«i 3 # 4itifcfilal*fcnfr 
5$«:J:4t>©4 LfcC4(CfcD. igiXiiBOfcJiSS: 

fc©4UfcC4«U:D. Rt<_tjSUfci$H*l»ftl, 

tarn v ?tisw&t®icmi<>z t> y *mm& 
>-*-b. mmLmu*mLtc&m3T&Kzzt> io 

Ufa* -f ^ *?«b. MsBf ^ *tfcKtfc*n#8©* ? * 

TWCIl&atmc&iSlDt'sittiBi*? *ff ft 5 C 4 

a*8D^&©*?^tiat&feis». *4i>«&jaH5s. & 
k a* » *{4atfe*nas£*8jinJSBft fc©4 ofcsr 

Wc*i>t ttKWaottttcg D r "BfcST 4»3fcfc*E 
St/fcC4(Cj:») v RC< ±&Ltcm&iMfcVtc. m 
l»-f»?*«B. OTB*»*ttWWO*lWc«WM' 20 
£«£©**> £fcB*7*fTft<,>. ft*»*"3WftSO 

tt*7*ffttl>. ft*:fro^j5©Jrn$fctJ&*»* 
tfcB*8H*&4 UTISHStCffTS ft4 C 4 CC «fc 0 , 

KS£©*>SfcB*7£tTft5C4«:J:'). mc<± 30 

«. a8flm©rai>**fcBa»iMfc©s&4twR©» 
*>. fc u < «ffltttt*W* ftTft-fttttc o-cEsnr 

Lfc. «Bjr»^tta»W*>1>--B. 4>ft<4fcl-3 

©sttttatttJor 4 BBS i/ fc 2 mt tat 3 iwLbe* 

>?-(CJ:4fc©4 LfcCAtCfcO. Rll/.< ±JfcLfcW 40 
HfcfKifcLfc. OT2JW»**RB. mtV-lvis** 
4 7*KJ:4fc©4l/fcC4{C<fc'). PHJ<±ifiLfca 
H*«W*0&. a«±*fcBtt*LL«:iiKl/TBBl/fc 

* 7 *{&««aaiMcis$fe*««s « 4 t 4 «c <t o&* ? 

y ^ffiBA^Sf 4. IS* ? *{4HA#BU*i?r5£©«Hr 
*Jp«c»*»4J:3«:«8t/. ? *ftSA#8I5©« 

.34 onccttftffi* * fcB«E*e§-r4*8**rr 4 
4 . * ? *tt«AJM»* 

¥-je*isj^jfbows^*«c4. ;<*tt©tttwjtc!fi so 



WWT 11-19 4 8 7 2 
10 

1/CiWB* » *ttKAA»HW"<: £(c J: ») IMS* 4 J: 
5«£tt8tft£«©±K:E3tifc:/? ? *8B4 

*>6fiX4C4K:j:g, 0C<±i£UcSlH*jSfcbfc. 
itSUrSfcBiSi^tiitaoTieab/ti' 7 ?&at**o 
»KflSls*«tt 3** C 4 tt J: 0 82 y *ftafc*08Bic 
fcl/ttUMHtt fcB*E4»£* 4 * 7 *{4BA#8U 
4. v ?{4aA#^fc»©H©S£*<fctf-kfr*> 

4. »IR(sf»R{CKWfc3m8P«C«fc->"C»ttpltt«:fi^ 

Lfc»t&. ttStt<DJMUeJ:-> 
T JtiSr 7 y Is * * v ?®Zmibt 4 J: 5 KK8W© 
HH©-»{c«W6JhA:«H«©l5B<DffilM*:4 £W 
L. a»5^tta<*ftiaJ©*48IJtt{C+^ftE^*J]0A6 

n/t4#cc^^ ->*^ a v *8P*«rrr4 c 4ec«t *) . 

I^D<±^l//tgia4)S*Ofc. fi«Lh*A:Blft«±{C 
iiglO-CEaO/cf ? ^8«M]8lHcffi$*8tt3tt* 
C 4 5CJ: 0 9 ^tiaiftfilSB{ciei;fcaa^#*^:B 
SEE4l84-r4i»c^(SiaA*8i54. m$v?tiL&Jj] 

mtc.#<D®izi&&is£v±jjfrmft-r 4 ^» j/» x 

-f?*aU£±ffiKELA^tf8fi4£«U »*v*& 
BAA»©W«fflJ*fcB**TiMB«cS»3n/fc^S|J 

164 ft 4 ct ^ tCSKrt^Snfioir „ *ffiaA#8M!!l4 

BA*»4KW«R4©|IBKWtt(**^R3*. K!ft4 
{*©$f»^^«:CiUT3r » ^(48«l*0SP«:+»ftE^ 
*iJ0jt6nfc4 *tc^ 4 * ?8P*fflT^4C 4 
tCiO. RC<±3&bimU**Wkb1t. WtSLkttttt 

wis * 4 c 4k j: *) m$ y msmsnatcitmsi.fi 
fostjjjmum 4 m<m.mir& t Lxm y 

aA*8B**KKW&ttfca#*fcB?L8ISfcL< BJtii 

•r4asii{c<koate8W*K:j:-,r«f^3nr*5»). »f 

» ?tiBAA8**¥-££fttcff L«W 4/<***W 

n4fc©4LfcC4«:J:f) < RD<±i8LfelWI*JW« 
L/c. aSLhS^BaKLhKiSClorEaOA:^?^ 

a«*aSlJ^c^§^fe^Stt3^^4c 4 {c«t ^ ^(4a«i 

A^SP4. v^(4BA^ap*-)£*r6JK:<=t»a!fcB 
»UfrfW4te»©aM*«:Wtt«:*^t». mtl&tltctrib 
Xfy f&WXj^miWt C 4 tc J: o ■C^5I«4«:©EI8 
* teBWHK J: oTT" v J^a X A y *%fcW?t 4^© 
4WT4C4K:J:»). WlC<h%Ltii§ffl$:M&lstL. 

fflgLkiicimm±icmtLx&3titci' y romim 
ib&itwsMBmitttnm*nazTh * y *{aaA#ss 

tt jt » ^filffltA*8P4BJB!l«C»tt«:©BEti*te 



(7) 



11-194872 



12 



ft8«cE<*tisa\ ifctt*?7M4BA#8B©jfi8K:i» 
ttlftU lo©SEtt«r^TS^©*WT4C<t«:i 

©«jwsa-fe:/ir--*tf«u * *©«****&]*** 

fc. ^ h ?7£ *?*'<***{*» 1/fcciK J: 9. 
♦iUfeflBU «M*«»a-rs#a*Wr-5c £«:«»: 

isio<±j!isi./cS!a4<i?»ote. ne* 

*K*>tr-©££*i|Bftac£«:J:9> |3JC<±j$L 

tdstmm&btc. muzjy^mt. 

tree i-C. 0D< JJfcOfcS!S*fSifcOfc. 

[0013] *mtc&zmmmzxt}&&ici>r> 

£©#»ra«#**«8^A#T 5 C i* Dififitc 3-1*. 
1 #7C±. 2 #tc± * fctt 3 £5c±©3rffi©IW8±*ltt 

KJ:g#&«c£<©tilJe©)BiR**ffc->fcO. 09*tf# 
0. SfcKtt-fe^lr-***©.^:/ h«{C«fc»)A#£ 

«. -r^>hA*»*AW©*g©ffli«-c«>o-ciaK:sa 

zcticj:mmtmmzft±3i£z. tit. c 
©<t ^«»fptt*isj»-r4«^t»s©«fissi5a4 ox®. 
m<omm>imzmit$it. rim 

*4 ?*JrF£l6jec»< L-C^(S-c#4©-C. «B©* 

f**-jc«fc9. *«^*-©»Tmcc«ttfct<tt 
[00 14] 

[»W©Hifi©^J!8] «T. Hffi*#jt8Lr*»W©H 



< BS«iia^«©»f5e©ftia±tcjiiKur * ? *ffist* 

B#ffl-fe>-!r-©fli<,> 6ft *a»±-c*§#f*«rr 
fcW©gjaA<jfc;g|&* fcttirFK:<t: 9 &5©*>*fc« 
5 y-fsc *;u*;Mh5$fc 
KBnjJ^-f^?aiiSU 89B» ?* 

f4a^^e«: <t s*ie*±©* ^ *&a©ttjs& . me 

^6©ffiBt9«4. 9TSE;W?7^©(t<fc.S18£©* 

>*?wik%-to{tbxm&hmj8.i. btt&m&a 
uz v*&mm&®t*<mnmmtr>ux\m-r<o 

<fc 5 &*>©#&.£. -T&fcS. £{CXY¥ffl±-C©Sltt 
fe«fc tfffiEtc«fc -a T-e©«MfiiBK:m^-3 fc<t# u < 

snr*jo. WT«:^©^(*flf|fe«jdc{coi,>r»ffl{cw 

20 i o o i 5 j * ? *&smm&t bx»mmm^m 
m ad imLtcmtfuc^xi&wf 
n«. cn»«§gf©«s4*i^i-r*fc*(c^7x^©^ 

3W**/M^rafBMi©3>7 J >-9--c 1 . C2. C3. 
• • -£8Bau SMteJ:c^ia{c«J:orc©^</©3 
^^tr-Cl. C2. C3. • • • ©satfisftrs 

1. C2. C3. • • • tt»ttLrgfS©«U»©T{ca 

ttOTKa-r*. iai{c^-r«t5«:. atttTsaL/c 

3>f>t-Cl, C2. C3. • • • {Cjtfl/OW* 
30 ^EIKIJ:'). f s 3-yi*^>if=&rtiai/rcx+* 
> T'ilSg 24^- L r Ji»{caE4*> » 4 C i (C«t 

o c r 3 <fc o t /caifift@-9«att« 

J±8IhII84'sj8») > C©<i#t. ^«)KriB^Vl-x«^|5i 
K 1 «t 0 a > h n - A@B 5 */M/r S«ait«iI8S 4 

4 *> 6©M#£ 8JIB3 > h n -;HhIIS 5 Hp 6©S«lfi# 

ii^HKe tcig^ccjs ») * c xmmi>mt2> c 
ice «* »j SMk: «t o x%t>itca^Ti'-v--®mzma 
Lxft<ommMzimtzo>xtbz>. 

40 [0016]*? ?<4a$fc#&£ LTpI«6«SJC*lftl 
xmttM> 02 (a) tCTjvr.fcSfC. Ch«IW»± 

KJftttl/rEgaixfcmtfiSiKtto^ffii. x^— tfi 
3 r BIPB*rawr Wr^l/TES LfcSffii ©rt© 

c>-rn*>-^r«:njii)ag 1 4 <t tfioflto5»4@sag 1 
5iU ^«c«t4Eat^rfeorc©nj«isffii 44 
SSSffil 5{|J{C»ii«)tt3^©«^©fflS{4B<tl^ 

ia*>e>*i©«tt^*tttB-rsfe©4tr*5. 02 

(b) -Ctt3>H3-;MH|Rn 0«.^*}ij^>iH 14 
50 liUL, ^3-^1 2*>6B)S#{C«^S 1, S2. S 
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3. • • • tWabXft < . C©4**>i*tlfc«£© 

i. 

[ 0 0 1 7 ] * » ^ttSSWIStd UT3t^S«Uai*« 
tt\ cntiJ§??©«)a!l«cO*tftt^«W8cDMfi!l«:ia3{c 

m-r<t 5 n i *t i r*fi£r zw%~cmmm9mm;# 

(LED) 3f©l&3l3!tf-2 0 4. h 

h7>yx*-gE©3:>iaft*2 i i^aaffla^urE 

J:0P88i/rS3fe« : F-2 irsws*s;r*4. c©4 
». £*JR^2 l-CSWfc3e©S^U^«r«5£@K2 
4KJ:0<*ttiU *©U^©«S4tf&^Ci-C}§© 

««tts*«»-rs©-c*s. 2 5«3>ha-jna!s 

■C*»). «HB7 I -v;i/^^'Ud7-9-2 2. v;b^yu^-^2 
3. «5&US82 4Cc88i*ft > *-»©@»«fi64WSIl/ 
ri>4. H3©.^|-Cffl^aJ^-C*4AD^» 
82 6*UiBv;^^Ui;^2 3 i«S@B2 4 ±©|ffl 

«Mj*i{c*tLr7^n^ffl©iftffl4tf 20 

S. 3fe^3Ctt»I^a©ffi©«IJiUrttia4{C^ 
•TJ:5«C. S*JR*2 1 4I6#SR*2 0 4©«E*«jtt 

*2 1 t&m*2 0 4©tBS4«MSi5©Piffll(CiftW* 
«floS3lHR : F-2 1 4ffe*3fr?-2 0 4©IBJ 

[ o o 1 8 ] * 9 *{4sa*»#®4 jgia«s:t«a# 

tut. aetcnvr cnttSffiAtsffiBi**) 30 
mumms o*!^rctifciB»*E4igj§«E**> 
wratt»*Q*i643-«i-5t©-rA4. -etr. 07 
(Ctk-T c©ffitSH3 0«:ai{**>e,fiS4Sffi3 1 
*fiJaK3 0iWOr±aUtO<«TaUCCiB89:l/ v Jg 
^©«M{Cj:»)fi5i«3 0 t. ffiU«S3 1 tint 

fmmsa, *©&«£* 9§sttofcwE**EiSRgg 

8Lfc©tt87*-*4LTto;fr3h3«>©r&»). #KT 40 

^-n yscK+#tciai>»£-cttfg5fc©«i#-r 

*5^t»»^«c«igajpjjifii 43 t©r a*. 

[ o o i 9 j * 9 ?iiLat&%&®t bxmmmnma^ 

WK# 2 M Q V i> o X 7 EBflStC J: 3 B A 6 5 3 * 9 

«t 5 -f ? ?s w i - s W7 ia*w*io 

T«ttLfc*g3st©*g$i4fctHu iKimmn*z4 

9?*>J*-)lSMZftlXtlit)l''<)l>0U71^0\J 50 
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T7£HIGH. L0W©2fiKc£ttStf*fc©40T 

Lxm^ztix^zbox&z. 

[0020] -t©ffi. gjiBjffiSB©«fco {c«m*^c; 

tcmm Litf&mmm*^ m&m&L e d©« 

6*14. 

[002 1 ] i3i2X -f 9 **S4 LX ». H 8 

{C^T<fc3(C. g<*PrtSI5lcffi3nfcKffS«4 9©± 

«cj&£4 2 A^iaw. s^mmm 9 ©Jg£4 2 A± 
*a5«t!>«:Lr^*- h 'j>ytt©7/t-ft(cj:3?!p 
ttfc 5 5 */M, >§?© 7* 9 f * * -f » ^SP 4 

7*Btttw. a^9^ax>r9^a54 7©Tffl{ci«(rffi 

Wtfg«4 9©SMi4 2 ACC»|SjLfc«.*4 2 B£»tf 
K^9t/»^^9^8B4 7©-«SP{CRiBtt«: 

i/-c$9^aait^j8P4o*ffii/. a* ? ^taai«^i^ 

4 0 4. I!l«S«4 9 ©TffifflJJcStf fc* 9 ftflMXJ) 
8t4 4<Dtr-7>\>Vir9h±>5:*-7)l>K>S:ftLXmm 
1/caO. ^9J/»^-/9^8|54 7©}rF^K:S^i4 2 

A. 4 2BPUMBHWSILrx^9 7 % 4'>Wi&«(« 

fc©4L/r*3. *#W«ctt;<V3>5©-7£*K:&to 
[ 0 0 2 2 ] ttc. USB* 9 ?<aai*»^f8©* 9 *{4 

s^aSP4 0 > **c^a@E^H8ii. 9?tts 

K«ai»4 0**aaiiIffittt©iLfcirF» (H9# 

«8) {c*ji>rft«*ttD©tta«:t£:Gr?ii«-r«»jfef*4 
3*mEKorfca<. mii«Dex^9^©*{i»« 

[0 02 3] iTiBX-f vffSB. OBI 0 (a) . 
(b) «C^r«fc^«:. Jg5t3Wt!lgB5r 9 ^ttK*l*DBB4 0 
(cSMi*r(C«^4 2©**>*/c«*7*tf4l>. 1^5 

B. im&&4 2 ©}f TKattLTBI^K: ir 9 ^tea^*0 
®4 0*iflTF3tli i 9 *<&ffit&*nS|$4 0 4» 

ffior*orbfii>i/. *si>«hio (c). 
(d) . (e) tc7jvr<fc5ic. m&*9?\iLwmm4 

0tc«)l4tt-r«:«^4 2©**>*ft:B^7 4tf!a:C>. 
|S5MoK«^4 2 ©ITFBSCCliria* 9 ^{4ffi*|»Ig|J4 0 
ijiaur^tCftTFStiSfcOi LX3>6. 
[0 02 4] «rEX-f9^Stt. HI 9 {c^t* J: 9 
fC. m«=ft^tt©*A{*7 0©H.^-»*ffi«:Prt 

©=ftJBtt©fS©]B^4f »^(4««»Dgi54 0*/)-L.r 
m.fh C 4 JC «t 0 »£©*> f teB* 7 *ff ft ^ fc© 
4LT*3. 

[0 0 2 5] -ei/C. *HJfi©Jg.«*7'9^a^^9^ 

W©«tt»f¥SS : ?-SI5 l a<i:l/TIt.fflL/clS^{C«. 
OB l 2 fc^T J: 5tc. fi«±*teBftiS±K:a«i / 'C 

JCJ: 9 9til3LffiS&4 0 {CJ6Dfc«am#i/tB 
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SE4&£-f£*9*ttfiA2j8IW44i9:W> »* 

ftt&tffcK* * *{4HA2>ai4 4©iS£4©IB!(cS» 

4 5 4ESl/C*f>. afcttffi-ca* 9tM4&*Jj8&4 
44* s P-3£*lSj^fflL/OW53 <f JUttO'i^fM 6 £ 
&A*#4 6©m&Kfcl/Cf58B*9 34ii 
atA^SIJ4 44»-r0fiBSiX7>f F5££T4C 4 

4 5 ©±KE3 tifc:/ 9 f * ;W 9 *8P 

4 7 4«)f*f S J: 5 «t*JS t/C & *„ 
[0 02 6] ftftOtt. H13 (b) . (c){C^TJ: 
5(£. jt«±*fcttfl^{C«&LTE»L;fc*9 9M4 
S*8d8|S4 0 CCf§5fc4JgttStt* C 4 fc<fc 9 

g«»4 o ccj£Gfcsstfa*t*fc«*E4i8£-f s * 

v9-&SXt>m4 4iWt», 9 9M4KA#8&4 4© 
fc»©@5£l&54 8 KJ£ttl,fcSJi1*©fcMi5 1 fc<fctf 

±**>6afpr*^5-^»x-r i»*s&4 74.t®tc*r-r 

SBXttS«4 9 *RW. &BtttS«4 9tC»Wfc33#8B 

5 0 tCt o-C. @J£«£4 8 K>tJCUfcS^l8iJ*Tii«C 
#T S * 9 ^ftSLUjSIW 4 4£J#Ofcif«3J©l8Kl8l$ 
#5 24B8**8I5{CT;<*#4 6^«Sftfcttfl*r$ 
^5 0 4£64LT»«niJ«Kfia#3tt. ^SttSWt 
5 2©;<*{*4 6©»«ff»AKtSL-C©«ILTlf^lSl 
^©»EJStttC J: -s-r^-C^ vfaX-f 9 *8U4 7 4 
!g«lt -5 «t 5 icmWtm 5 2 <D3t4SflB— SPCCiftW 6 ft 

fc£jett©ft*M*5 3 4«isu * v *&wmm o 

©*485*t(C+^H^ttjl6ftA:t*{CfWi(*5 3 
CC J: *) 7 9 * 4 9 *8B4 7 4JfTr* t>©4 l/f 

Sfc. HI 3 (a) {C^-TJ:^{C. J8»8M*5 2 
©S*W4SCC^m*©?Se©^«l(*5 3 4-*f(C l/T f 
-V-SMfiELT**. »fPKi«:5 3K*H£;L-ca!l^ 
SSffllfc-atf©:^^*;*^ 9*8S4 7 A. 4 7B4K 
CtrfcW«. 2oo^^J/a#5»>r2affl©A^36 1 oI 

[0 02 7] fcKtt. HI 4 (a) . H2 2 (a) T} 

m (b) tc^-r^tc. e«±s:fc«iftiB±{ciftKi,T 
KiBufcf 7?taa«»iaJ4 o«:ig^4««3«4ci 

«E4»4-rSf ?^CiaiA*SB4 4t > tt*9*ffil 
A#8B4 4©fc«)©B5£J8&4 8*J:CF±#*6itfl?*' 
4^»^*^^7^SB47 4±ffiJcE LfcflltftS«4 9 
44WU f *{4Kfcfciai4 0©pfiSflJ*fc8't'* 

fc#<f FJBNfte l«c«&;*ftrfflSiiJfi64&S<fc5tC 
SgflXftSftflo* ^ ^ffiSt&fclSM 0{H4B5tft««4 
9±*<0«±»4 9 Am^mUWRWIW^ * 9*ft 
KA^gB4 4 48tfg«4 9 4©lflJK#ttfc40-CW*. 
«3^H*©A*tt4 64rt«*tf. K'<*f*4 6©5* 

m$MtctKLx*v mammm o cc+afcEa* 

JtnA6ft/i:4»«:^7i'aX^ 7*»4 74flnF-rS«» 50 
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©4LT**. HI 4 (b)«, *9?fflHttD 
8P404^fi/a#f >XHftC»*U * 9 
8)54 0©T6WPJ©$88B6 0#IRtt««4 9±KKWfc 
ftltt©#-f FJMR8 l(cK*3«rcJH*HJtt£ttSJ: 
^{CSgrt3^3ft. 5r»^ttBA*»4 4 4«MWKH4 
9 i©lffl{C3^;H*©^*(*4 6 4^t9!S^ft:fe©r* 
S. 3e>K. HI 5* (c) TbM (d) (CqirJ:9(C. 
ffljUE?9S'»;W 9?84 7 #3 .£©«£«:». *y 
=». 7-^o*0X?A*^«Cjffa-C*S. C©4 

* 9 *(4ffiA2j854 4 ©fflWBKK-at©*^* 8 
2tcj:0tt^3ftria») > &*9 9HiKlfc*n8IJ4 0K:*f 
LT*{CE^j*ijJn* 6ftT :/ 9 i> a * 9 4 7 A 4 

wtt hotaaax, * y *{&.8.mam o 4*^2 n 

flfcWEtfcn* 8 2 K!nOTffigl3tf*C 4(C«fc 9f6© 
20CD^9i'aX-/9^4 7B. 4 7C©{5Jft*»lO 
4»EE3li<&«>©T-a*. jSJ. H15*(a)rtM 
(b){CmTJ:5(c. ^9J/a^-f 9^8547*12^© 
«te«C«. * „ ^fiiaA*854 4 ©TJg8B4££rafflra 
(Sj{c8l«i@a<t&iJ:!>{c3^c3^ > $9^fikKA^8P 
4 4 ©fc&KEilftfc 2 o©^ 9 X ^ 9 5=-8S4 7 
B. 4 7C©<5Jft;fel-34ffff3tf*fc©-C*o-Ci& 

[0028]fij, i£tiLh^ttlfttiU:&£iftl,-C£SL 
A:»9^Cil[iniW4 0lc}|ft««HS««C&(CJ:0 
9 ^{UEttft8B4 0 ta&£tcm§Mm£tHt9EEZ 

*854 4 ttttr 48m©SStt*«i o-c»a» 9 *&m. 

Khm 4 fctaw6ftfca**fc«?i8i5t) i/ < \tnmt 

«*9 9*ffi«AJj»4 4*-«*|fl|ICflil/ffW«/<** 
4 6**»»fcttLr#WC4lCJ:9 79!/»X-f 9* 
8B4 7*i»3tl5fcOiLTtm>. 
[0 02 9] 3 etc. HI 6 (a) 7bM (d) CC^Ti 
9K. f 9*ttH#*aaB4 0tC*g5te4&tt3tt5C4K: 
0:0i83» 9 ^tt!B«i*a8P4 OfciSCfcaa^Sydi* 
E4«^-T5i'9 9 < '(4»A*8B4 44i8;W. Kfjfffi 
SA*854 44-^|6jtCf1»*/tBfllL#W5A:Jf>© 
«WK«jt«7>'>x^^9i'»«|9 0t«Bl/T« 
^4 2©+>*fc«^74tf^^>t)©iOT*5. * 
fc. 9^-tt©Wtt»©««»*A:«Eia9«C«r*W» 

#»*(c$i or * 9 ^(siaA^SB 4 4 4»r c <t tc«fc ^» 

r ^ 9 ^ a 7, << 9 ^85 4 7 4J9T-T i <>©i l/T 

*»K«H14 (c) «C7nr«t^«:. ;U9??& 
4 1/TIWB* 9 ?ffi!I«»0^a©a» 9 ^ttBWaifll4 0 
JC»-»-COMf«!A:ttWlllCja84 1 4H». ffT^K 
^?fi4 1 i^»V*X-f 9f-8B4 7 ©«j^©*> 
*/c«*7 4fftt^ fe©4 JUMKlt/iya 
>^©v "5 XKfttoft Z it')?*** >3f»citffl 
0. /<va>. 7-7'n^©*-^- K4Lr»»Lfc 



(9) 



10 



20 



30 
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F£##iSltt*^T**>*-4&Sfc©r-« , J. 4 

*©:/ v a v *n swfmmm&t bh&d . 

■C. 8a©**KE-J-*C4#ism4&0. K-^-Cfco 

fc8W*ffli|iKiT&fctf*c4#-c* *©?**. ft. 10 
Ursa* ? *mtmm o ©fisfeSttHtcBAfl-r-o 

[0030] 1512* * *<4KtfctH-fe 

SL.fc9l/TlfJiWSC JMfc&JCB. ** 
^tt!Stim-b>l>--©^**li»tc?&-5tepiffii|*-5C>« 
«W»©*|BiaJ-CS?c ©i Gfc 0 . «t&©-iS*>fiySltc 
M}^JdflKfSK&ofc»)OTt>&<. c©<fc5cci/-c 20 
ti*^r 5«3f*j§©sitt-ct or a^«:sii5-rsc i 

fc. Wi2*v *tiS*lltH2 4>&<4fclo© 
«)ttfilil4«»l-r 4W«U/t2 ffl4fc«3 fflJW±©-b> 
•9--KJ:5fe©il/t:fcat>. 
[003 1] «582^ v*s*.XAv ?®*WTT 
B. HI 8 (a) KSVr<fc5(cm»«#*89©i|i- 

7*EOr*ofc»K SfcBHl 8 (b) 75M <d> . 30 
HI 7(C^T«t^CC. *7?{4BAfcSP4 4©ififc(C» 
m&MLXkift.*) l/TTfcm>. tfcfc*>. HI 7 
< a ) B. #«©* 7 *ttHA;*j8li4 4 tC#*T b-C&Vi 
f ^SJ4 7*J»^WS©fflIii{CWSEIt 

snrteo. hi 7 (b>«. pw©*»f»*<f 

8P4 7©jgBfCPMtt©* •^(4iBA*8iJ4 4*iflRim 
SOflWiBKIPHKBIlStvCt**. *7fcHl 8 <b> B. 
#1*©* 9 *<4BA;*J8&4 4 *«#fltc»tf Jio*©T 
CCR^©^ 7 •> * X 4 v *I84 7 4EH3 H*fcfc©*SI 
^«fi©4>^(CS8S«T«0. HI 8 (c) B. m 40 
^(fiJ{C|««l/^tt©*7 9 i {4SA*SI54 4. ~fv^=. 

^a y^mim.immo'p^eincsLfchov 

*9. HI 8 (d) B$tt©*v*(4HA#aS4 4*« 

^«s©**aj«ca*[Di«c i,-cKWMo^©T«cn»© 

7 , 7i^*X-<v9 1 854 7«rEL.y!:fc©r*S. 
H 1 8 ( e ) . ( f ) B. PWB*fcB*B&©* » ?-{4S 
A#8P4 4©**{C^^J/»^^ 7f=-gJ4 7 #8:1* 6 ft 
■CteO. HI 8 (g) B. n0©*v^(4HA*8i54 4 
©WKC^i^X-f ?^854 7*iSW6nt*J0. C 
©te«*©S9&0W«*;*.6ft*. 50 
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CO 03 2] $fc. #««cJg£©*>*:7*tT&o-a> 
*A#*-tc4>&i,>8lj!E2j{c <fc 0 K(c t> 5 1 o©Afc 

-a>3Afc«BK:. r^n^aoAfcfctT&fctffcOJl 
£(CB. «*BH2 075MH2 1 JCinf <t *- h 
7^8 0{cmBVhR^tt©««*W-b>^-8 l*tt 
KU lo©gltt£fcfcrrs*ja£ftfcttfc (H2 0 
(a)#M) «>©*» *fclW-h^8 0lcWiltfffi 
^*^tt©S»©«ftmai-fe>^-8 1 A. 8 1 B. 

20 (b)#JS). il<B*-hj -780<D£miC& 

mica*.*) (H2 0 (c) . (d) fSCi*! 
S6«c. ♦-h»^8 0O±HWWCH«Mfe'C 

fc-esj: 5 «c or»ff 3 ft sfc»©0i;iB u > *«©« 

ttttXnS83*ttRU t-hj^O*^?^^ 
i*SC-fe>1f-©«£8 4;W8£l,fcg (H2 0 (a) 
(b) #R8> . «>t<Bffi(c«na<fc^{cr-5*>© 

[0033] 

£©f»w»«#**«g^»@s«:A*j-r* c 4*»r *. 

1 &5c±* teB 2 ^^BJifc K B 3 &7cJh®lR£<DlM» 
**r# s J: ^ tc 1 -3©anft-cfi»©!»fp*J r * z>7?is 

[0034] *&. C©»f^S|5p a o {CJ;0*«{C^<©ffl 
t6©j»R*tTfcofc»K 

>t>--* v 904«> h««c J: 0 A*4tf * ^fcit)©« 
^»&AIBI©J&©«fliJt'rtoratt«cH B 5S3-&. f§4^ 

^tti^tttH4*isj±-r4ci3wr*5. i/*><>. c© 

*l3l${Cf8fFr*C fi«3|J©^7J/ 
aXY9^ff*HlK»fg!fil«p4Ba«c»). SSS^ 



(11) 



IS 

m i ] *mivmmmmmz&n®m&mi& 

©^•TfcCD-C**). (a) tt@S&flto&0. (b)B»t 
ffi0T*i. 

^■TlfeJtSR^iS^^i ©ES0-C* 0 . ( a ) tt»r 
060. (b) tt¥ffi0-C*S. 

[05 ] *«i«©iite©»fl8{c*5WS36^5s:««ai^©4 

[08 3 *l6WCDHJfiCD^SS{CfcWS®a]g|^»*a 

*tk l/c« Attuaaa-c* fj . ( a ) KmzmoMa®> 

(b) 8SE#?Ji*sfti»-f*Syil§0-C*S. 

[07 ] lnJD< gfcB5$$*D^8£^ Ufc@K0"C* 

[08 ] *mie>mm<mmc*s»zz4 

•Tfc©-C. <a)«KlIH. (b) »¥iB0-ca*. 
[09 ] **^©fgjt©£tttc*stt* 2 y ftiSim® 
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